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Norton Labs Site 
520 Mill Street 

Lockport, Niagara County, New York 
CERCLIS No.wtme&mswr 

Documents Reviewed 
United States Environmental Protection Agency (USEPA) files and the New York State 

Department of Environmental Conservation (NYSDEC) State and Region 9 files related to the 

Norton Labs site were reviewed for preparation of this Site Inspection Prioritization (SIP) report. 

This included the Preliminary Investigation of the Norton Labs Site, Phase I Summary Report, 

the Engineering Investigations at Inactive Hazardous Waste Sites, Phase I I Investigation report 

and summaries of prior investigations included in these documents. Additional information and 

data collected included: the CENTRACTS report of populations and private well usage within 

a 4-mile radius of the site, wetlands data from the U.S. Department of the Interior National 

Wetlands Inventory Map, and sensitive environments data from the Biological and Conversation 

Data System of the NYSDEC National Heritage Program. A site reconnaissance was also 

conducted. A field notebook for documentation and a photolog were prepared as part of the site 

reconnaissance. 

Site Description and History 
The Norton Labs site, located at 520 Mill Street, Lockport, New York, is situated on a bluff 

approximately 100 feet above Eighteenmile Creek (Ref. 3, p. 3 of 8). Figure 1 shows the site 

location and Figure 2 is a sketch of the 2 to 3 acre site (Ref. 4, p. 4 of 8), including the location 

of previously installed monitoring wells. Norton Landfill is located in the northwestern corner 

of the site. Steep slopes are formed by a bluff to the south of the site and a railway roadcut to 

the west (Ref. 3, p. 3 of 8). The railway runs between the Norton Labs Landfill to the east and 

the Van De Mark Landfill to the west (Ref. 5, p. 5 of 12). The McGonigle-Hilgar Landfill 

overlies the east-southeast corner (approximately 0.4 acre) of the Norton Landfill (Ref. 4, p. 4 

of 8). 

During its operation from 1965 to 1976, Norton Laboratories, Inc. disposed of over 2,000 tons 

of solid phenolic/polyester based plastic waste (Ref. 3, p. 2 of 8) in an on-site landfill (Ref. 6, 

p. 1 of 1). At least 3,000 gallons of waste lubricating/hydraulic oil were poured onto the land 

surface at the plant site (Ref. 3, p. 2 of 8). No specific area was designated for oil disposal and 

Norton Labs used different buildings, so an exact location of the oil disposal is unknown (Ref. 
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7, p. 2 of 2). The Norton Labs Landfill closed in 1976 (Ref. 3, p. 2 of 8). The McGonigle-Hilgar 

Landfill was used from 1978 to 1982 by the McGonigle & Hilgar Roofing Company and contains 

roofing and construction debris (Ref. 4, p. 4 of 8). 

The site is currently owned by the Twin Lake Chemical Company, with a facility on site 

producing phosgene and organic chloride acids. The company employs 15 people (Ref. 8, p. 1 

of 3). Two buildings along the eastern site boundary are used for equipment storage (Ref. 9, p. 

1 of 1). The railroad and right-of-way along the western boundary of the site are owned by 

Somerset Railroad Corporation, a subsidiary of New York State Electric and Gas (Ref. 10, p. 1 

of 1). 

In August 1982, Somerset Railroad Corporation constructed the railway to the west of the Norton 

Labs site, which included excavation for a roadcut which borders the landfill area. In 1981, 

Bechtel Civil & Minerals conducted a hydrogeologic study of the proposed railway route 

(Danielewicz Route) to determine groundwater flow direction relative to the proposed cut and 

evaluate water quality in the area (Ref. 5, p. 3 of 12). As part of this study, 22 monitoring wells 

were installed; two (D-69 & D-70) were screened in the uppermost saturated zone (Zone 1) and 

six (D-53, D-55, D-58, D-61, D-64, D-66) in the second saturated zone (Zone 2) (Ref. 5, pp. 7 

through 8 of 12). Zone 1 is found at the contact of f i l l material and the underlying sandstone 

in the Norton Labs landfill area and Zone 2 at the contact of the Grimsby Formation and the 

Power Glen (Ref. 5, p. 2 of 12). The other wells were screened in deeper aquifers or located in 

areas not relevant to the Norton Labs site Formation (Ref. 4, p. 6 of 8; Ref. 5, pp. 7 through 8 

of 12). Groundwater levels in these wells indicated that groundwater flow was generally from 

east to west (Ref. 5, p. 2 of 12). 

Two rounds of groundwater sampling in these wells were performed by RECRA Research, Inc. 

in November of 1981 (Ref. 5, pp. 5 through 6 of 12). Using analyses of samples taken in the 

second round (after well purging), no releases of contaminants to groundwater were observed in 

either Zone 1 or Zone 2 (Ref. 5, pp. 9 through 10 of 12). 

Woodward-Clyde Consultants, Inc. also performed an investigation of the proposed roadcut for 

Somerset Railroad. On November 15, 1981, groundwater samples were collected from the 

monitoring wells installed by Bechtel and a surface water sample was collected from 

Eighteenmile Creek, at the approximate location where the proposed railway centerline would 

intersect the creek (Ref. 11, p. 3 of 5). Analysis of these samples by Advanced Environmental 

Systems, Inc. indicated that the barium concentration in well D-66 (located in the Norton Labs 
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landfill area) was three times greater than the barium concentration in well D-53 (used as 

background) (Ref. 11, p. 4 of 5). In the stream sample, only barium (0.20 mg/l) and zinc (0.035 

mg/l) were detected in amounts that exceeded detectable concentrations (Ref. 11, p. 4 of 5). The 

report concluded that "water in the landfill materials currently is effectively isolated from the 

groundwater within the bedrock" (Ref. 11, p. 5 of 5). The wells were again sampled on April 

27, 1982. Analysis of these samples indicated the arsenic concentration (0.014 mg/l) in well D-

66 was slightly above the detection limit of 0.01 mg/l; arsenic was not detected in background 

well D-53 (Ref. 12, pp. 2 and 3 of 3). 

During excavation of the Somerset Railroad roadcut in August 1982, two drums were exposed 
and at least one was punctured, releasing a green, oily liquid (Ref. 3, p. 2 of 8). Subsequent EP 
Toxicity analysis of the material indicated the presence of lead (0.097 mg/l) and barium (5.2 
mg/l). These levels are below TCLP limits for hazardous waste. Analysis of the liquid also 
indicated the presence of phenol (175 mg/l) (Ref. 13, pp. 1 through 2 of 2). Analysis of the 
surrounding soil indicated 6.5 mg/kg of PCBs (Ref. 14, p. 1 of 3). The two drums and 15 cubic 
yards of surrounding soil were removed to the SCA Services Model City Landfill (Ref. 14, pp. 
1 through 3 of 3). 

Federal/State Records 
The Preliminary Investigation of the Norton Labs site, Phase I Investigation, was released in 

September 1984 and was performed for NYSDEC by Ecological Analysts, Inc. Site topography, 

geology, hydrogeology and past activities and investigations were discussed. A summary of past 

sampling and analyses was presented (Ref. 3, pp. 3 through 5 of 8) and additional sampling was 

recommended, with analyses expanded to include acid phenolics and base neutral compounds 

(Ref. 3, p. 7 of 8). A work plan for Phase II Investigation, including costs, was outlined (Ref. 

3, pp. 7 through 8 of 8). 

The Engineering Investigations at Inactive Hazardous Waste Sites, Phase II Investigation of the 

Norton Labs site was performed for NYSDEC in April 1988 by EA Science and Technology, Inc. 

During site reconnaissance activities, upgradient and site-wide HNu measurements indicated no 

organic vapors exceeding background levels (Ref. 4, p. 3 of 8). Five monitoring wells (three 

shallow and two deep) were installed including two upgradient wells (one shallow and one deep) 

on the east perimeter of the landfill (Ref. 4, p. 2 of 8). Samples collected on April 3, 1986 

indicated downgradient concentrations (well NL-W3) of acetone and copper that were three times 

greater than the upgradient concentrations (well NL-W1) in the lower saturated zone. The 

concentrations were (upgradient, downgradient respectively): acetone - below contract required 
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detection limit, 490 mg/l; and copper - 0.04 mg/l, 0.2 mg/l. However, acetone was detected in 

the trip blank (Ref. 4, pp. 5 and 7 through 8 of 8). Samples from shallow wells indicated the 

iron concentration in downgradient well NL-W4 (9.80 mg/l) was three times greater than the iron 

concentration in upgradient well NL-W2 (0.42 mg/l) (Ref. 4, pp. 7 through 8 of 8). No surface 

water or soil samples were collected. 

A site visit to the Norton Labs site on January 18, 1995 included a tour of the site, preparation 
of a field notebook, and preparation of a photolog indicating current site conditions. No visible 
soil discoloration or stressed vegetation was observed; the only wastes evident apparently the 
result of construction activities (Ref. 8, p. 2 through 3 of 3). 

Hazard Assessment 
Additional data collected to further evaluate the site in determining the need for CERCLA 
remediation included: the CENTRACTS report of populations and private well usage within a 
4-mile radius of the site, wetlands data from the U.S. Department of the Interior National 
Wetlands Inventory Map, and sensitive environments data from the Biological and Conservation 
Data System of the NYSDEC National Heritage Program. 

Groundwater Pathway 
Two zones of groundwater are potentially impacted by the landfill (Ref. 3, p. 3 of 8). Since 

formations underlying the study area have very little primary permeability, the occurrence and 

movement of groundwater is in fractures and joints in the rocks (Ref. 5, p. 4 of 12). The 

uppermost aquifer, Zone 1, occurs at the contact between the fill material and the upper Grimsby 

Formation, and is limited in areal extent to the Norton Labs landfill area (Ref. 11, p. 2 of 5). 

Zone 2 occurs at the contact of the lower Grimsby and Power Glen Formations (Ref. 3, p. 3 of 

8) and is the aquifer of concern. Well report sheets from October 28, 1981 indicate the 

groundwater elevation in Zone 1 is 458.6 feet and the groundwater elevation in Zone 2 is 438.8 

feet (Ref. 5, pp. 11 through 12 of 12). 

Groundwater is not widely used as a drinking water source in Lockport (Ref. 15, pp. 2 through 

4 of 4). The majority of Lockport uses public drinking water from a Niagara River source 

located outside the 4-mile TDL (Ref. 16, pp. 2 through 4 of 4), but available information 

indicates that 264 people use private wells within four miles of the Norton Labs site. This 

population is distributed as follows: 0 to 0.25 mile, 7; 0.25 to 0.5 mile, 15; 0.5 to 1 mile, 15; 1 

to 2 miles, 38; 2 to 3 miles, 83; and 3 to 4 miles, 107 (Ref. 16, pp. 3 through 4 of 4). No 

municipal wells are located in the Lockport area (Ref. 15, p. 2 of 4). 
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Surface Water Pathway 
The nearest surface water body to the site is Eighteenmile Creek, located approximately 500 feet 
south of the site. Eighteenmile Creek flows along the base of the Niagara Escarpment, about 100 
feet below the elevation of the Norton Labs site (Ref. 3, p. 3 of 8). All site runoff eventually 
drains to Eighteenmile Creek, either directly, via the railroad cut, or via ditches which parallel 
Mill Street (Ref. 3, p. 3 of 8). The ditches paralleling Mill Street drain into a storm sewer which 
drains to Eighteenmile Creek (Ref. 8, p. 3 of 3). A nearby wastewater treatment plant that 
discharges to the creek is required to maintain the flow rate of Eighteenmile Creek at 40 cubic 
feet per second (cfs) at this discharge location (Ref. 17, p. 1 of 1). 

In addition to the wastewater treatment plant, Eighteenmile Creek receives discharge from several 
industries in the Lockport area and from the city storm sewer system (Ref. 18, p. 1 of 1). The 
creek is used for fishing and recreation but there is a restriction on eating any fish from the creek 
(Ref. 19, p. 2 of 2). No drinking water intakes are located along Eighteenmile Creek (Ref. 15, 
p. 2 of 4). The Norton Labs site is not located in a floodplain (Ref. 20, pp. 2-3 of 3). The 2-
year, 24-hour rainfall for Niagara County is 2.3 inches (Ref. 21, pp. 2 through 3 of 3). 

So/7 Exposure Pathway 
There is no documentation of hazardous material disposal at the Norton Labs site, nor can PCB-
contaminated soil exposed during railroad construction be attributed to the Norton Landfill. 
There are no day-care facilities or schools within 200 feet of the Norton Labs site. Twin Lake 
Chemical Company, with a workforce of 15 people, currently occupies the Norton Labs Complex 
and is located approximately 150 feet from the landfill (Ref. 8, p. 1 of 3). The site is accessible 
to the public, but has no apparent recreational uses (Ref. 8, pp. 2 through 3 of 3). 

Air Pathway 
During Phase II investigation site reconnaissance activities, upgradient and site-wide HNu 

measurements indicated no organic.vapors that exceeded background levels (Ref. 4, p. 3 of 8). 

No observed releases are documented at the site and no contaminants are exposed which might 

release to the air pathway. 

Conclusions 

• There is no documentation of hazardous waste disposal at the Norton Labs site and there 

is no evidence of contamination on site. 
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• The original location of drums and contaminated soil exposed during construction of the 

Somerset Railroad is unknown, so attribution of related contaminants to the Norton Labs 

site is not possible. 

• Attribution of chemical constituents detected in past groundwater sampling to the Norton 

Labs site would be difficult, due to the lack of documentation of materials disposed of 

in the landfill and naturally high levels of many of these constituents in the area. 

• Surface water from the site drains into Eighteenmile Creek. Numerous other industries, 

the Lockport stormwater drainage system, and the wastewater treatment plant also 

discharge to the creek, so attribution of contamination in the creek to the Norton Labs site 

would be difficult, if not impossible. 

• Drums and contaminated soil exposed during construction of the Somerset Railroad were 

removed to a secured landfill in a timely manner. The location of the drums and soil 

upon exposure is unknown and analysis showed that the drums contained no hazardous 

wastes. 

• No schools, day-care facilities, residences, or sensitive environments are located on or 

within 200 feet of the site. Fifteen workers are located approximately 150 feet from the 

Norton Labs landfill, but there is no evidence of soil contamination. 

• Lockport uses a public water supply with a source in the Niagara River, although 264 

people use private wells within four miles of the Norton Labs site. 

Recommendations 
A review of existing documents and information collected for the SIP report, indicates no 

documentation of hazardous waste disposal at the Norton Labs Landfill site nor evidence of 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) eligible 

contamination at the site. On this basis, a finding of No Further Remedial Action Planned 

(NFRAP) is recommended for this site. 
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EXECUTIVE SUMMARY 

The Norton Labs Site (New York ID No. 932029, EPA ID No. NYD030212799) is an 

inactive landfill located south of Mill Street in Lockport, Niagara County, Nev 

York. Norton Labs is no longer in business. A portion of the site belongs to 

Somerset Railroad Corporation, Binghamton, Nev York. The site vas closed in 

1976 after vhat is believed to have been at least 12 years of operation. 

During its operation, i t is estimated that over 2,000 tons of solid phenolic 

and polyster based plastics and at least 3,000 gallons of lubricating oil have 

been landfilled. In August of 1982, during the construction of a bordering 

railroad bed, tvo drums vere punctured vhich released a green, oily substance. 

Subsequent analyses found the drum to contain approximately 175 mg/liter phenol 

and the surrounding soil to be contaminated vith 6.5 mg/Kg PCBs. 

Somerset Railroad Corporation has installed 22 monitoring veils along the 

railroad right-of-way in the vicinity of the Norton Labs site, including tvo 

shallow veils screened in the f i l l . Several veils vere sampled in 1981 

revealing only some possible oil and grease contamination vithin the f i l l . 

PCBs vere not detected in any of the monitoring veils sampled. 

The preliminary HRS scores for this site are as follows: Migration Score (S M) 

» 6.10; Direct Contact Score (Spg) « 0. The SM ia relatively low owing to a 

lack of any known drinking vater veils or surface vater intakes in the area. 

The available data are considered inadequate for preparing final HRS scores. 

Although Somerset Railroad has installed an extensive netvork of ground vater 

monitoring veils at and near the site, the analyses completed to date have only 

included metals, PCBs, and volatile organics. Given the nature of vastes in 

the ruptured drums (phenolics) and the reported oil dumping, ground vater 

should be examined for acid phenolics and base neutral compounds in order to 

confirm or rule out a release of contaminants to ground vater. In the event 

that ground vater contamination is confirmed, the maximum S){ (assuming a highly 

toxic and highly persistent compound is detected) vould be 7.29. 
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7. SITE DATA 

7.1 SITE AREA SURFACE FEATURES 

The abandoned Norton Lab landfill is located at approximately 520 Mill Street 

in Lockport, New York. More specifically, i t is situated about 100 feet south 

of Mill Street and 20 feet east of the Somerset Railroad Corporation cut, at an 

approximate elevation of 425 feet (Attachment 7.1-1). The area is an old 

field. Vegetation is sumac and teasel and grasses. Terrain is rolling, and 

the land rises gently to the south and east among limestone outcrops before 

sloping steeply away to Eighteen Mile Creek (due south) and the railroad 

(east). The creek bed is some 100 feet below the elevation of the landfill, 

and the railroad bed is about 26 feet below landfill grade. The railroad cut 

will eventually discharge any ground water i t collects to Eighteen Mile Creek 

further downstream, so both surface runoff and ground water from the site 

vicinity will likely find a way into the creek. Land use in the immediate 

area, and upstream of the site, is industrial. 

7.2 SITE HYDROGEOLOGY 

Located in central Niagara County, the site is in the Eastern Lake Section of 

the Central Lowland Physiographic Province, near the base of the Niagara 

Escarpment. The site and surrounding area are underlain by four types of 

consolidated formations (Attachment 7.2-1); the oldest of which is the 

Queenston Formation of Ordovician age. This shale is reported to be 1,200-feet 

thick. On top of the Queenston Formation is approximately 11 feet of sandstone 

termed the Whirlpool Formation, followed by 27 feet of the Power Glen 

Formation, and finally Grimsby Formation. 

Two ground water zones are located beneath the site (Attahcment 7.2-1). Zone 1 

is located within the unconsolidated f i l l while Zone 2 is present in bedrock 

along the interface of the Grimsby and Power Glen formations. The water level 

in Zone 1 is 20 feet higher than the level in Zone 2. Due to the distance 

separting the two zones and the low permeability (<5.1 x IO--* - see boring log 
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D-67), there i6 l i t t l e vertical movement of ground water. The direction of 

Zone 2 ground water flow is to the west. Woodward-Clyde Consultants determined 

that ground water within Zone 1 (the unconsolidated f i l l material) is flowing 

north towards Mill Street (Attachment 7.3-3). The water level within the f i l l 

is less than 5 feet beneath the surface. 

The Grimsby Formation protrudes through the surface in the site vicinity. The 

natural overburden material is a shallow layer of glacial t i l l and soil; waste 

material comprises the remainder of the unconsolidated overburden. 

It should be noted that only a partial copy of Attachment 7.2-1 is included in 

this report. Information was selectively included for the following borings: 

D-66, D-67, D-68A, D-69, and D-70. These borings/wells are within or nearest 

to the Norton landfill (Attachment 7.3-1). 

7.3 SUMMARY OF PAST SAMPLING AND ANALYSIS 

Ground Water 

RECRA Research, Inc. collected ground water samples from the 22 wells placed by 

Bechtel Civil and Mineral's, Inc. in the area of the site (locations shown in 

Attachment 7.3-1). Samples were collected on 3 and 4 November 1981 (Attachment 

7.3-2). Results, pertinent to this report, indicate the presence of iron (260 

mg/liter) and a total recoverable oil and grease concentration of 73 mg/liter. 

A second group of samples collected by Recra Research on 13, 16, and 17 

November 1981 again indicated the presence of oil and grease (7 mg/liter) and -

zinc within the landfill. 

On 15 November 1981, Woodward-Clyde Consultants, Inc., retained by the Somerset 

Railroad Corporation, collected samples from 9 of the 22 wells which Bechtel 

had placed (Attachment 7.3-3). The samples were analyzed for arsenic, lead, 

barium, cadmium, total chrome, nickel, zinc, copper, mercury, beryllium, and 

volatile organics. Only arsenic (0.068 mg/liter), zinc (0.400 mg/liter), and 

barium (1.80 mg/liter) were detected. Detection limits, however, were 

established at ground water quality standards and retesting was ordered by the 
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NYSDEC (Attachment 7.3-4). On 27 and 28 April 1982, samples were again col

lected from the same nine wells and analyzed at lower detection limits (Attach

ment 7.3-5). The results indicated the presence of arsenic (0.05 mg/liter), 

cadmium (0.005 mg/liter), chromium (0.008 mg/liter), lead (0.066 mg/liter), 

zinc (0.180 mg/liter), and oil and grease (3.17 mg/liter). PCBs were not 

detected (<0.50 ug/liter) nor were total organic halogens (<0.07 pg/liter) in 

any of the wells tested. Only arsenic and lead in well D-68 (screened in 

bedrock at 48-57 feet) exceeded state ground water standards. Oil and grease 

were highest in well D-70 (screened at 10-19 feet in the landfill). 

Surface Water 

On 15 November 1981, Woodward-Clyde Consultants collected a sample from 

Eighteen Mile Creek at the approximate location where the proposed railroad cut 

was to feed into the creek (Attachment 7.3-3). The sample was analyzed 

according to the same high detection limits set for the ground water samples 

collected on the same date. The results indicate a presence of zinc at 35 

mg/liter. 

Air 

No data are available. 

Soil 

Soil contaminated by leaking drums was analyzed on 27 August 1982 for 

polychlorinated biphenyls (PCBs) (Attachment 6-4). The results indicated that 

the oily soil had a PCB concentration of 6.5 ppm. 

A sample was collected directly from the leaking drum from the determination of 

i t s content. The drum waste was received at RECRA Research on 29 October 1982, 

whereupon i t was evaluated for the characteristics of corosivity, ignitability, 

reactivity, and EP toxicity. Most notably, the results indicate the presence 

of phenol (175 mg/liter), lead (0.097 mg/liter), and barium (5.2 mg/liter) 

(Attachment 7.3-6). 

7-3 



8. ADEQUACY OF AVAILABLE DATA TO PREPARE FINAL HRS 

The available data are considered inadequate for preparing final HRS scores. 

Although there is an extensive network of ground water monitoring wells at and 

near the site, the analyses completed to date have only included metals., PCBs, 

and volatile organics. Given the nature of wastes in the ruptured drums 

(phenolics) and the reported oil dumping, ground water should be examined for 

acid phenolics and base neutral compounds in order to confirm or rule out a 

release of contaminants to ground water. In the event that ground water 

contamination is confirmed, the maximum S M (assuming a highly toxic and highly 

persistent compound is detected) would be 7.29. 

It should be.noted that no wells have been installed north of the Norton Labs 

landfill, which has been determined to be the direction of ground water flow 

within the landfill. However, given the available data, the need for a 

downgradient shallow well is not anticipated, particularly i f existing wells 

within the f i l l f a i l to show any appreciable contamination. 
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9. PHASE I I WORK PLAN 

9.1 DETAILED WORK PLAN 

In order to rule out the possibility of ground water and/or surface wa.ter con

tamination at the Norton Labs site, additional sampling of existing onsite 

monitoring wells and surface waters along the railroad cut is recommended. If 

these data can be obtained from the Somerset Railroad, no Phase I I testing i s 

recommended. 

9.1.1 Ground Water Sampling 

It is recommended that ground water samples be obtained from the following 

monitoring wells at the Norton Labs site: D-69 and D-70. These samples are to 

be analyzed for the acid phenolics and base neutral priority pollutants at a 

minimum. For cost estimating purposes, full priority pollutants are assumed. 

9.1.2 Surface Water Sampling 

It is recommended that one sample of surface water be collected from along the 

railroad cut prior to discharge into the wetland at Eighteen Mile Creek south 

of the Norton Labs landfill. This sample would be analyzed for complete 

priority pollutants. 

9.2 HEALTH AND SAFETY PLAN 

Activities 

Phase I I activities include surface and ground water sampling. 

General Corporate Occupational Health and Safety (COSH) Plan 

The four levels of personnel protection which have been identified for use in 

the current project are summarized below. 
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9.3 COST ESTIMATE 

Work Element _ _ Estimated Cost 

Ground Water and Surface Water 

Sampling 2 . 0 0 0 

Laboratory Analysis 3,600 

Remedial Cost Estimates 2,500 

Report Preparation 2,500 

Project Management and Administration 2,500 

Total Estimated Cost $ 13,100 
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The Phase I I investigation conducted by EA consisted of: A record search to 

obtain information on site history; a site inspection and interviews to update 

and document current site conditions; field activities, including geophysical 

survey consisting of EM grid, resistivity sounding, and grid proton magneto

meter survey; monitoring well installation (2 deep and 3 shallow wells); 

surveying of veil casings; pump tests; and sampling of ground vater for 

analysis of the Hazardous Substance List of.inorganic parameters and organic 

compounds. 

Analytical results of samples collected from the five Phase I I monitoring veils 

indicate that the landfill is releasing iron, copper, and sodium to the ground 

vater in the vicinity of the site. 

The final HRS score for the site is as follows: Migration Score (S M) = 5.64 

[Ground-Water Route ( S Q W ) = 4.47, Surface Water Route ( S s y ) = 8.68, and Air 

Route <SA) « 0]; Direct Contact Score (S D C) = 50.00, and Fire and Explosion 

Score ( S p E ) = NA. 

A preliminary evaluation of potential site remedial alternatives is presented 

in Chapter 6. 
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3. SCOPE OF WORK 

3.1 RECORD SEARCH/DATA COMPILATION 

A record search/data compilation and interviews were conducted as part of the 

Phase I I investigation of the Norton Lab site. Appendix 1.3.1-1 contains a 

list-of agencies and individuals contacted. 

3.2 FIELD ACTIVITIES 

3.2.1 Site Reconnaissance 

EA Science and Technology conducted a site reconnaissance on 17 April 1985 to 

familiarize key project personnel vith the site. During the site 

reconnaissance, visible vaste and/or filled areas vere located, tentative 

locations for test borings/observation veils and sampling vere selected, 

accessibility vas evaluated, and HNu measurements (upgradient and site-vide) 

vere obtained to help the Safety Officer develop specific health and safety 

requirements for the field activities. No organic vapors vere detected above 

background by the HNu at the site during the site reconnaissance. Photographs 

of the site vere taken and significant features vere noted on an aerial 

photograph (Scale: 1 in. * 200 f t ) , dated 16 November 1982 of the site. 
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The Norton Lab Landfill covers an area of approximately 2-3 acres. The areal 

extent of the landfill to the east is unknown. A portion of the Norton Lab 

Landfill (approximately 0.4 acres) at the east-southeast end, is overlain by 

another landfill referred to as the McGonigle-Hilgar Landfill (Figure 4-1), 

which is assumed to be the "Area of Exposed Debris" shown on Figures 1-2 and 

3-1. The McGonigle-Hilgar Landfill was used by the McGonigle & Hilgar Roofing 

Company from 1978 to 1982 for the disposal of roofing (asphalt, insulating 

material, tar paper) and general construction debris resulting from structural 

demolition. Reportedly, McGonigle & Hilgar Roofing Company deposited these 

waste materials on the ground surface and periodically spread the wastes out 

over the ground surface. The depth of the McGonigle-Hilgar Landfill overlaying 

the Norton Lab Landfill is 6-8 ft (Appendix 1.4.1-6). Eventually, some of the 

McGonigle-Hilgar Landfill was covered over with soil and is presently vegetated 

with some areas of exposed debris. 

In 1981, Somerset Railroad Corporation conducted a hydrogeologic investigation 

to evaluate ground-water flow direction relative to a proposed railroad cut to 

be constructed on the west perimeter of the Norton Lab site (Appendix 1.4.1-6). 

The investigation included installation of 22 monitoring wells of which five 

were placed at the Norton Lab Landfill (Figure 4-1). Ground-water samples were 

collected for determination of several chemical parameters with only iron 

exceeding the New York State Ground Water Quality Standards for Class GA Waters 

(a more detailed description of the analytical results is presented in 

Section 4.4). 
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acetone, iron, copper, and sodium. Iron and copper vere detected at concen

trations 10 times greater in shallow well NL-4 than in upgradient shallow well 

NL-2. Sodium was detected 10 times greater in deep well NL-3 than in 

upgradient deep well NL-1. Copper concentrations were below drinking water 

quality standards in both the upgradient and downgradient samples. For NL-1 

and NL-3, Cr and Zn vere detected, hovever, contamination in the trip blank vas 

greater than required levels, therefore, vas not used. Acetone vas detected in 

Wells NL-1, NL-3, and NL-5 at significant concentrations, hovever, acetone vas 

required for cleaning of purging and sampling equipment used in the veils and 

may have been introduced during sampling. Lover levels vere also found in the 

trip blank. Magnesium also vas detected at elevated levels in a l l of the veils 

(Table 4-1). Due to missed holding times, the five Phase I I monitoring veils 

were resampled and analyzed for pesticides and PCB of the Hazardous Substance 

List. No PCB or pesticides vere detected above the contract required detection 

limits in any of the veils (Appendix 3) 

In order to confirm a release of contaminants from the site for the purpose of 

HRS, there must be a significant increase in the concentration of a chemical 

parameter betveen the upgradient and dovngradient sampling points at the site. 

EPA considers a significant increase to be at least a 10-fold increase vhen the 

same parameters are detected in the upgradient sample, or three times the 

detection limit for parameters not detected in upgradient sample. Therefore, 

an observed release to ground vater is indicated based on the detection of 

increased concentrations (ten times) of iron, copper, and sodium in 

dovngradient veils. The NCHD indicated that the parameters found in the veils 

(magnesium, iron, and sodium) are found higher than drinking water standards in 
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TABLE 4-1 
„„«,„»-.« «» ncTKRMINATIONS CONDUCTED ON GROUND WATER SAMPLES COLLECTED FROM 
NORTO^LAB ."irLOCKPOM. NEW YORK, 13 NOVEMBER 1985 AND 3 APRIL 19*6. 

—.-diet, iHtty p»tty^- D»gffi*ai.nt 
NL-wl NL-W1* NL-W2 NL-W3 NL-W4 NL-W5 

Trip 
Blank 

Trip 
Blank 

VOA 
Blank 

VOA 
Biank 

BNA BNA 
Blank Blank 

Volatile* (ug/L) 
Methylene Chloride 
Acetone 
2-Butanona 
1,1-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene '. 
Chloroform 

Se-l-Volatiles (ug/L) 
Dibenzofuran 
Fluorana 
Phenanthrana 
Anthraeana 
Fluoranthene 
Pyrene 
Banco(a »anthracene 
Bis(2-ethylhexyl) 
phthalata 

Chrysene t 

Benzo(B+K)Fluoranthene 
Benzo(a)pyrene 

Metala (mg/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 

BCRDL 
140 

BCRDL 

BCRDL 
BCRDL 
BCRDL 
BCRDL 
BCRDL 
BCRDL 
BCRDL 

12b 
BCRDL 
BCRDL 
BCRDL 

<0.20 
<0.01 
<0.002 
0.76 

<0.0005 
<0.0005 

140 
0.002 
<0.005 
6.30 
0.00S 
14.0 
3.40 

<0.0002 
<0.04 
3.00 

BCRDL 
BCRDL 
BCRDL 

BCRDL 

0.46 
<0.005 
<0.005 
0.80 

<0.0005 
<0.0005 

110 
0.045 
0.04 
6.00 
0.019 
13.90 
2.89 

<0.0002 
0.04 
3.90 

BCRDL 
BCRDL 

11B 

3.30 
<0.01 
<0.002 
0.03 

<0.0005 
0.0007 

44.0 
0.003 
0.007 
0.42 
0.007 
16.0 
0.22 

<0.0002 
<0.04 
4.00 

BCRDL BCRDL BCRDL BCRDL 
490 BCRDL 76 21 

BCRDL. BCRDL BCRDL BCRDL 

BCRDL® 
BCRDL 
BCRDL 

13B BCRDL 14B 

0.48 4.10 1.80 
<0.005 <0.016 <0.01 
<0.005 <0.007 <0.002 
0.009 0.13 0.22 
<0.002 <0.005 <0.005 
<0.0005 0.0021 0.0007 

20.0 64.0 92.0 
0.04 0.010 0.003 
0.10 0.20 0.007 
0.66 9.80 0.78 
0.037 0.019 0.007 
3.41 16.0 50.0 
0.09 0.11 0.2S 

<0.0002 0.0013 <0.0002 
<0.02 0.10 <0.04 
12.0 8.00 4.00 

15B 

<0.20 
<0.01 
<0.002 
<0.02 
<0.005 
<0.0005 
<1.00 
<0.001 
<0.005 
<0.05 
<0.002 
<0.01 
<0.01 
<0.0002 
<1.00 
<1.00 

9B 
BCRDL 

BCRDL BCRDL 

BCRDL 

<0.04 
<0.005 
<0.005 
<0.04 
<0.002 
<0.0005 

0.50 
0.05 
<0.02 
0.25 

<0.005 
<0.01 
<0.01 

<0.0002 
0.40 
0.40 

BCRDL 

BCRDL 11 



TABLE 4-2 (Cont.) 

Parameter 

Deep Upgradient 

HL-W1 HL-WT NL-H2 HL-H5 

Metals (cont.) 

Sodium 
Zinc 

Total Cyanide 
Total Phenols 

40.0 
<0.02 

<0.01 
<0.02 

46 
0.043 

<0.01 
<0.05 

38.0 
0.13 

0.04 
<0.02 

406 
0.057 

<0.01 
<0.05 

28.0 
2.60 

<0.01 
<0.02 

34.0 
0.12 

0.01 
<0.02 

<1.00 
<0.02 

<0.01 
<0.02 

2.5 
0.024 

<0.01 
<0.05 

NOTE: 

a 
b 
c 
d 

I f S s U c t i : : S n S ^ O T . ^ - a c t i o n limit a. the r.sult or the resampling 

on 17 March 1987. 

Results of analyses for Samples collected 3 April 1986. 
Parameter was detected in the method blank. 
Probable contamination from matrix spike standard. 4 . O B _ r , 
unable to resolve isomers? results represent total of both isomers. 

c*3 A, 
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EXECUTIVE SUMMARY 

The hydrogeologic study of the Danielewicz Route from Station 51+810 to 

52+330 authorized September 15, 1981, in letter BNE-142, has as its 

objectives the determination of ground water flow direction relative to 

the proposed railroad cut through this area, and, based upon chemical 

indicators, the possibility of movement of known landfill constituents 

into the ground water intercepted by the proposed railroad cut. The 

study utilized ground water monitoring wells in concert with the analysis 

of selected chemical parameters to fulfill these objectives. 

Analysis of ground water level data indicate that flows are generally 

east to west within the rock strata intercepted by the railroad cut. Due 

to the direction of ground water flow and the relative elevations of the 

Van De Mark Landfill and the railroad, the proposed cut should not 

receive any ground water from the Van De Mark Landfill which lies to the 

west. Chemical analyses of ground water samples from the response tested 

and bailed wells utilizing parameters indicative of inputs from the Van 

De Mark Landfill confirm this conclusion. 

The study area was explored to a maximum depth of 109 feet, the approxi

mate elevation of Eighteenmile Creek. Four relatively isolated zones of 

ground water were found, each occurring at different depths. The'upper 

two zones consist of a shallow ground water zone (Zone 1) found in the 

area of the Norton Landfill to the east of the railroad cut, and a 

somewhat deeper zone (Zone 2) which occurs along the contact between the 

Grimsby and Power Glen Formations. The two lower zones found along the 

contacts between the Power Glen and Whirlpool Formations (Zone 3) and the 

Whirlpool and Queenston Formations (Zone 4) wi11 not be intercepted by 

the cut. 

The railroad cut will occur within Zone 2 rock strata near the Grimsby-

Power Glen Formation contact. However, since this rock has a low to 

negligible permeability, the quantity of Zone 2 ground water reaching the 



SOMERSET RAILROAD CORPORATION 

HYDROGEOLOGIC STUDY IN THE VICINITY 

OF THE VAN DE MARK LANDFILL 

1.0 INTRODUCTION 

This report presents the results of the hydrogeologic investigation 

performed for the Somerset Railroad Corporation along the proposed 

Danielewicz Route from (approximately) Station 51+810 to 52+330 in the 

city of Lockport, New York (Figure 1). In this vicinity, the railroad 

grade descends to the north at a grade of approximately 1.6 percent. The 

descent from a bridge section crossing West Jackson Street and the Gulf 

requires a cut section between two landfills: the Van De Mark Landfill 

(VDM) on the west, and the Norton/McGonigle & Hilger (N/MH) Landfill on 

the east. The study was authorized pursuant to letter BNE-142 dated 

September 15, 1981, from Bechtel to New York State Electric and Gas 

Corporation. 

Preliminary investigations performed during the Somerset Railroad alter

native route selection analyses involved geologic field mapping and areal 

reconnaissance of the landfills and surrounding area. Concurrent with 

the field work was a search for existing data on the landfills from the 

files of owners and various public agencies. 

The results of the preliminary investigation indicated that ground water 

levels in the area of the landfills could be at an elevation high enough 

to be intercepted by the cut between the two landfills (Figure 2). 

Sufficient data was not available, however, to determine the ground water 

f 1 ow di recti on TioFthe" qual i~ty~of HtheVate r_which may be emanating f rom 

the'Tandfills.' To provide data necessary to,evaluate the gro^-W^lex, 

Tevels^Jlow di recti on~and chemistry, 22 observation wells were installed. 

Irrhole permeability testing was performed, water levels obtained and_ 

samples collected for chemical analysis. On the basis of these studies, 

an evaluation of the local ground water regime and a prediction of its 

interaction with the proposed railroad cut are presented. 
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7.0 GROUND WATER OCCURRENCE 

The rocks underlying the study area appear to have little to no primary 

(porous) permeability. The occurrence and movement of ground water is in 

the fractures and joints of the rocks. The core from the exploratory 

holes and the permeability testing indicate that more open jointing tends 

to occur near the contacts between formations. However, none of the 

zones tested are even of moderate permeability (Table 5). More open and 

frequent jointing appears to be present within the Whirlpool and Power 

Glen Formations near the cliff adjacent to West Jackson Street, which 

indicates that stress relief has occurred adjacent to this feature. 

Water levels have been measured in the observation wells constructed 

during this program and the existing Van De Mark Landfill wells. They 

show that large differences in levels are present between ground water 

zones. To illustrate those relationships, water level contour maps shown 

on Figures 8 through 10, hydrographs shown on Figure 11 (sheets 1 through 

8), and sections shown on Figure 7 (sheets 1 through 5) have been prepared. 

In addition, water levels recorded in the Van De Mark wells are shown on 

Figure 12. These data show that at least four zones of ground water are 

present between the ground surface and the Queenston Formation. 

The first zone monitored (Zone 1) is ground water present in the area of 

the Norton Landfill. Only observation wells D-69 and D-70 are monitoring 

this zone. As illustrated by the section shown on Figure 7, sheet 5, the 

water level in Zone 1 is more than 20 feet higher than the level in 

Zone 2, the Grimsby/Power Glen contact. Considering the large difference 

in head and the.low permeability of the formations underlying the land

f i l l , this indicates little to no vertical movement of ground water. It 

can be seen on the section that ground water in this zone may extend to 

the cut. The upper portions of the cut will be within 10 feet of the 

backfill contained in the Norton Landfill. 

The second zone monitored (Zone 2) is ground water at the Grimsby/Power 

Glen contact. Section D-D' (Figure 7, sheet 4) has been constructed 

along the proposed cut alignment. It can be seen on the section that 

:i 1 » 
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8.0 GROUND WATER QUALITY 

The centerline of the proposed Danielewicz right-of-way passes through a 

cut approximately 125 feet (at its closest point) east of the Van De Mark 

Chemical Company Landfill and approximately 60 feet (at its closest 

point) west of the Norton Landfill. A description of these landfills is 

presented in Section 3.0. 

The base of the cut is below existing water table elevations. For this 

reason, a ground water quality program was initiated to provide additional 

indicators of the movement of ground water into the railroad cut from the 

landfill areas to the east and west. 

8.1 Sampling and Analytical Procedures 

Based on an investigation of the existing New York State Department of 

Environmental Conservation records, Niagara County Health Department 

files, and other investigations of the history of the two landfills, a 

list of chemical parameters to be determined in the ground water was 

established. The list consisted of eight chemical parameters (Tables 8 

through 10) of which chloride was expected to be the prime indicator of 

chemical contribution to ground water from the Van De Mark Landfill and 

oil and grease from the Norton Landfill. Twenty-two wells were installed 

at the locations and depths.shown in Figure 3. The details of well 

construction are given in Figure 5 and Section 5.0. 

Sampling and chemical analyses were performed by RECRA Research Incor

porated of Tonawanda, New York. Two rounds of sampling and analyses were 

undertaken in November, 1981. The first round of sampling occurred on 

November 2 and 3, following completion of drilling and response testing 

of the wells. Each of the Zone 1, 2, 3, and 4 wells was sampled at that 

time, with samples split in the field :to facilitate duplicate analyses. 

Following receipt of the first round analytical results, i t was deter

mined that the Zone 1 and 2 wells would be resampled. These wells were 

then purged according to EPA guidelines in preparation for the second 

round of sampling and analyses (Section 5.2). 

18 

;! i 
i i ; 
'I * 
'i i 



The second round samples were withdrawn from the purged Zone 1 and 2 

wells in mid-November. All sampling was accomplished using a steel pipe 

bailer, with a new bailer utilized to sample each well. Conductivity, 

pH, and temperature determinations were made in the field at the time of 

sampling. All other analyses were performed in RECRA Research, Incor

porated' s laboratory facilities in Tonawanda, New York. All laboratory 

analyses were performed in accordance with EPA methodologies. The 

results of the first round analyses are shown in Tables 8A, B, C, and D. 

Appendices C-l and C-2 contain the laboratory data sheets from both the 

first and second round of analyses. The second round analyses included 

additional chemical parameters at the direction of Somerset Railroad 

Corporation. 

8.2 Discussion of Results 

8.2.1 Van De Mark Landfill 

Tables 9 and 10 contain the most recent quarterly analyses of ground 

water samples taken from Van De Mark Chemical Company monitoring wells 

installed at that company's landfill as part of their routine landfill 

monitoring program. Locations of the wells are shown on Figures 2 and 3 

and marked VDM 1, 2, 3, and 4. They are presented here for comparison 

with analyses taken in the area of the proposed railroad right-of-way, to 

the east of the landfill. 

Tables 8A, B, C, and D show results of the first round analyses from the 

22 unpurged wells installed at the different elevations necessary to 

allow sampling of each of the water bearing zones in the area indepen- -

dently. 

0 

0 

Table 8-A shows results from the Grimsby-Power Glen interval 

(Zone 2). 

Table 8-B shows results from the Power Glen-Whirlpool interval 

(Zone 3). =-
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TABLE 2 

SOMERSET RAILROAD 
VAN DE MARK/NORTON McGONIGLE HILGER LANDFILL 

OBSERVATION WELL DATA 

BORING 
NO. 

D-49 

D-50 

D-51 

D-52 

D-53 

D-54 

D-55 

D-56 

D-57 

D-58 

D-59 

,„...,...... >Kl >" 

D-61 

D-62 

D-63A 

WELL 
NEST NO. 

1 

1 

1 

2 

2 

2 

3 

3 

3 

4 

4 

4 

5 

5 

6 

GROUND SURFACE 
ELEVATION 

459.8 

460.8 

459.5 

466.5 

467.4 

466.4 

467.4 

467.3 

467.0 

465.7 

465.0 

465.7 

467.4 

469.0 

469.6 

ELEV. OF 
BOTTOM WELL 

408.5 

369.8 

418.5 

380.5 

421.8 

408.4 

422.4 

360.3 

407.5 

414.5 

365.0 

407.7 

421.5 

409.9 

368.6 

RISER 
ELEV. 

461.90 

462.69 

461.77 

468.69 

469.18 

468.46 

469.36 

469.44 

469.27 

467.68 

467.25 

467.75 

469.31 

471.04 

471.63 

SCREEN 
INTERVAL (EL.) 

409.5 - 418.8 

373.2 - 410.3 

419.5 - 444.8 

381.5 - 405.5 

422*. 8 - 442.3 

409.4 - 424.3 

423.3 - 439.4 

362.3 - 407.5 

408.5 - 426.2 

415.6 - 440.7 

366.0 - 409.1 

408.9 - 422.7 

422.5 - 441.4 

410.9 - 422.7 

369.4 - 404.6 

FORMATION SCREENED 

Power Glen/Whirlpool 

Whirlpool/Queenston 

Grimsby/Power Glen 

Whirlpool/Queenston 

Grimsby/Power Glen 

Power Glen/Whirlpool 

Grimsby/Power Glen 

Whirlpool/Queenston 

Power Glen/Whirlpool 

Grimsby/Power Glen 

Whirlpool/Queenston 

Power Glen/Whirlpool 

Grimsby/Power Glen ,̂  

Power Glen/Whirl pooVy 

Whirlpool/Queenston j 

r 



TABLE 2 

BORING 
NO. 

WELL 
NEST NO. 

GROUND SURFACE 
ELEVATION 

ELEV. OF 
BOTTOM WELL 

D-6A 6 469.1 421.4 

D-65 6 469.1 406.1 

D-66 7 464.4 426.4 

D-67 7 462.9 362.9 

D-68A 7 465.2 407.2 

D-69 464.4 447.0 

:D-70 , • 466.3 446.9 

(Continued) 

RISER 
ELEV. 

SCREEN 
INTERVAL (EL.) FORMATION SCREENED 

471.37 422.4 -437.1 Grimsby/Power Glen 

471.33 407.1 - 422.1 Power Glen/Whirlpool 

466.33 427.4 -440.4 Grimsby/Power Glen 

465.91 363.9 - 408.9 Whirlpool/Queenston 

467.55 408.2 - 421.2 Power Glen/Whirlpool 

466.11 447.2 - 458.4 Grimsby/Soil Landfill 

468.10 447.2 - 458.3 Grimsby/Soil Landfill 



TABLE 8-D 
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GROUND WA I fcry Ut i^cK VM i «ui>i 
Somerset Railroad - Van1 De Mark 

» \ l _ • W i l l 

F468.567 

PROJECT . 

LOCATION . 

Dote Completed__10/_2__31 _ Originol Depth 3 8 - ° ' 

Inspected By J - C - * s h a m Dole 1 0 / 2 8 / 8 1 

Checked By D o 1 e 

Page 18 of 

Well No. D-66 

Aquifer Grimsby-

Power Glen Contact 

Elev . . m ^ n , ^ . 4 - 4 4 0 . V 

Ground 
Elevotion 464.4 

ft) 

> 

•o 
c 
o 

>» 
c 
Q. 

o 
w 

o 

CO 

TO 
Of 

o 
o 
c 
O 

i38.8 

Grirosby-Power Glen 
Contact 433.8 — < 

Li==d3 

T 

Elevotion of top of surfoce cosing / 
riser pipe. 

Heigth of top of surfoce c o s i n g / r i s e r 
pipe above ground surfoce 

Depth of surface seal below ground 
surfoce 
Type of surfoce sea l : Cement 

466.53/466.33 

2 . 2 / 2 . 0 ' 

20-8 ' 

I D. of surfoce cosing. 
Type of surface c o s i n g : — C a s t 

iron v i th lock cap 

4" 

Depth of surfoce casing below ground 

Sch 40 PVC 
I. D. of r iser pipe. 
Type of riser pipe: 

3.0.1 

2" 

Diometer of borehole 

Depth of borehole 

Type of bockfill: Cement 

38 .0 ' 

Elev./depth top of seal . 
Type of seal: . Bentonite 

443.6/20.8" 

Elev./depth bottom of seal 
440 .4 /24 .0 ' 

Type of sand p o c k . Q - 0 2 to med. sand) 

Depth of top of sond pock. 

Elev./depth top of screened section. 
Type of screened section: Sch 40 PVC 

Describe openings 

440 .4 /24 .0 ' 

437 .0 /27 .4 ' 

0.010" machine 
slot - horizontal slot 

I.D of screened section. 

Elev./depth bottom of screened section. 

Length of blank section. 

Elev. /depth bottom of plugged blank 

section 

Elev. /deplh bottom of sand column. 

Type of backfill below observation 
pipe. __. — 
Elev /depth of hole.. 

2" 

4 2 7 . 4 / 3 7 . 0 ' 

426.4/38.0' 

426.4/38.0' 

426.4/38.0' 



GROUND WATER OBSERVATION WELL KtirUrt t ury^ 

23 

Nl.160,836 

PROJECT . 

LOCATION . 

Dote Completed 1 0 / 2 8 / 8 1 — 

inspected By c - F - W a l 1 

Checked By — 

Somerset Railroad - Van De Mark 

E468.601 

Original Depth —HI 
10/28/81 

Dote 

Date 

Poge 21 of 

D-69 Well No.. 

Aquifer Crimsby-Soil-

L a n d f i l l 

E lev . Intervol 
446.4-458.4 

Ground 
Elevation 464.4 

F i l l : clayey f. 
to raed. SAND ard 
multi-colored 
p l a s t i c , fibers,\*". 
metal L ' 

458.6 

454.9 
v. fine to fine 
clayey SAND -

451.7 
SANDSTONE: 
s i . to COZE, weath
ered, w/shale . 
interbed and clay 
coating. 

Elevation of top of surfoce casing / 
riser pipe. 

Heigth of top of surface c a s i n g / r i s e r 
pipe obove ground surface 

Depth of surfoce seal below ground 
surfoce 
Type of surfoce sea l : Cement 

I.D. of surfoce casing. 
Type of surface casing:, 

with lock cap 

Cast iron 

Depth of surface casing below ground 

Sch 40 PVC I. D. of riser pipe. 
Type of riser pipe 

Diameter of borehole 

Depth of borehole 

Cement Type of backfill: 

Elev./depth top of seal . 
Type of seal:. Bentoni te 

Elev./depth bottom of seal. 

Type of sand p o c k . Q - 0 2 ( f i n e t o m e d - s a n d ) 

Depth of top of sond pock. 

Elev./depth top of screened s^ t 'on . 
Type of screened section; S c n A U F V L 

Describe openings O - 0 1 0 " * a c h i n e 

slot - horizontal s lot 

466.56/466.11 

2.2/1.75' 

4 . 2 ' 

4" 

3" 

2" 

10" to 11.4" 
6" to 18.0' 

18.0' 

460.2/4.2' 

458.4/6.0' 

6.0' 

456.65/7.75' 

I.D. of screened section. 

Elev./depth bottom of screened section. 

Length of blank section. 

Elev. /depth botlom of plugged blonk 

section 
Elev. /depth bottom of sand column. 

Type of backfill below observation 
p-pp Natural m a t e r i a l , 

Elev./depth of hole.. 

447.25/17.15' 

0 .25 ' 

447/17.4* 
447/17.4' 

446.4/18.0' 
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9' . ** 
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i 
1 

NIAGARA C O U N T Y ; H E A L T H DEPARTMENT. 
S I S B C W L C Y B U I L D I N S 

L O C K P O R T . N E W Y O R K 
1/1 • 

T C U 4 1 4 - 2 B 3 S \ 

C O M M I 6 B I O N C * \ - -

J c R A U L D A . C A M P B E L L . M : 0 . 
I D C P U T T C O M M I S S I O N ! * . May'7, 1965 

' v . - f D I V I S I O N O f V " / . v ' 

^ t N V I R D N M C N T A L H E A L T H S t R V I C t i 

- . . E U G E N E F . S E E B A L O . P . t . * ' > . 

1 ;.. • •" »-.•* .AtBIBIANT COMMISSION!* ' < 

I . Kortoa Laboratories., Inc . .:. 
; , n i l l l ' S t r e a t : '> 

.Lockport, Hew York ,' 

y A t t e n t i o n : Kr, Clinton Fleaing 
'President ^ ^ W v ; C ^ ^ ' : : ^ -"4 

•['.'-' Dear Sir:.;> V " ; - \ ' : ; . V • - : - i ' -

•y . . 1 . 
1 

MAV1015&5; 

feet. Conference Refuse Disposal 

Eerevlth I am summarizing the details covered I n b u r conferenceon. Hay 6,:1965* 
v.V-;. ' . : / l '•;!;.*.. ':' -.''. I ' : ' ': '-. •''< ' : : -'\"*-'-' .•%0 

Present at the conference were yourself, Kayor Rollin Grant, City of Lockport, .. 
three cerhers "of your firm and the writer* • ' •. 

The i-roblea.of Korton Laboratories with respect to .the disposal of 6olid vaste 
vas discussed end the following conclusions wore reached after covifefcnce and. 
Inspection of your ref use .disposal site: '.; 'i. ' i ; . •« . : r- . • 

• 1. Triere is no objection.to the final disposal of .fractionated plastic" 
parts on the site being used for f i l l after compaction.and covering. 

2. % The refuse froa the domestic;use of cafeteria and toilet Tooa space 
will be disposed .of in a" 'sanitary, maimer either by incineration oa 

" tha'site or by being transported to an approved refuse disposal aria. • 
/• /. •**.•.-:V-. \~. " • * ~" • -.. y • -.r:v-*rvHs'-.V"= . " . 
• . 3. fcedlste;Investigation of the.^feasibility.of salvaging Vaste paper v 
• • products ̂ froia your operation will be made, leading to 1 early V 

.- : ''solution to this fxohi^X-'"Vf.'-'^'-r.-?--{';'V. •' ? i ' - ' .*'f '"' 

- , '4, A cb=pletely enclosed Incinerator feasibility stu«iy wil l be lr \?-.3r5 j^trd 
• .;v:

1 . to dispose.of waste paper products vhich do not lend tbcnr-clvcn to 
J. '" salvaged •,; • ''• / • ̂  ':'•* " ̂  " * ':-'v'V-

. ;:."5. The disposal site of the cospany will be barricaded froa access . 
•through the public thoroughfare adjacent to the plant. ' 

. V :;*r 6.v Scavengers seeking to olItain'salvage froa; the plastic refuse v:1ll he 
/ ' / ' ^ ^ ^ •prohibti^iim the' cite. 

7. A new .access road from the plant property v i l l he constructed to ;. 
• > ' isolate the disposal site .froa public 'use; •* \ . ::

A r r .' ' 

i t i s requested that you advise this office by Kay 2Ath of your pre'ers'ss in . 
ccr.flying with the previously 6et forth schedule of corrections. 

•* . Cont'd. ' 
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I. 
f V'or Phone V i s i t / / / , ? V ? £ b y -

o.^n Completed 
•m rents 

Coi-it>any Name / / * */*/7 ^ * " ̂ ' ' ^ ' ' -^Slf ' 
Address >J5"J / X / / * C £ f e - f \ T. 

/ He<?V 
Countu fJ^nnr* PhoneQ f f r j - j3^~(-f S~/ 

sic codes 1: ne~Tv 
2 

4 . 
/ 

i 
I 
i 

•r 
Survey 

H e w lOtri i . J W O W C ; - - - . ; „ „ 

Department of Environmental Conservation 
y Division of Solid Waste t:ana?emnt 

: c . . l t i C 5„ volf Road, Mbamj, 12233 Telephone: (513) 457-OC05 

eneral Infoma tion 

m l . company -v̂ me / \ v r t m i A-*--. " ~ ' " ' "' ' ' " ~ 7 — 

, ;;aiii:K/ / 4 d d r c s s _ ^ L f i J 1 1 1 ( 4 ^ = i 
Street U J - c y 

1 
i 
i 
1 
t 
1 
r 
11 

1 

I 
I 

riant Location / y^Sane as above 

Street City State Zir 

— : 0 A t*\ I ^mm <T _ • 
Z:idividua! P.ets-jc::s-"-^- = 
for Fisr.z Operazic.~s 

liar.e 

5. apartment of Environmental Conservation Intervie-,-er 

7. Processes Used at Plant , 

c. ̂  
d. " 
e. 

G . 

e. 



e. fuialysis of composition is / /theoretical /_/laboratory / /estimate 
(attach copy of laboratory analysis if available) 

f . Projected /"/increase, / /decrease in volume from base year: -i by July 1977; 

Z by July 1983. 

g. Hazardous properties of waste: /^fflammable / /toxic / /reactive / /explosive 

/"/corrosive / /other (specify) 

On Site Storage J T H H / I 

a. Method: / /drum, / /roll-off container, / /tank, / /lagoon, /-^foti'.er(specif y)C+r&cki*je £s 

b. Typical length of time waste stored ~ / /days, / /weeks, / /months 

c. Typical volume of waste stored / /tons, / /gallons 

d. Is storage site diked? / /Yes. / /Ho 

e. Surface drainage collection / /Yes / /'Jo 

Transportation 

a. :/aste hauled off site by / /you / /ccliers 

^. .. w.Txi oz wasz3 .~<z L— ~r 

* ' -" — o r-

Tr=!atzs::t a:id Disposal. 

a. Treatment or disposal: / j ^ n size / / o f f site 

b. i.'aste i s / /reclaimed / / treated /~f^and disposed / / incinerated / - / 

— ^— ~ s specified 

/"/other (specify) j UJT/ /\J *A 4ecf o AJ \Q **C( OU/ l o f f l C cf« fi <1 r*ci) 

c. Off site facility receiving waste 

Name of Fa"cility_ 

Facility Operator 

Facility Location 
Street City 

(__) 
State Zip Code Phono 
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1046/8̂ 74 , . 

RECORD OF TELEPHONE CONVERSATION // / 

OATE. 
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C L I E N T / P R O J E C T 

SUBJECT 

CHARGE: D E P T . NO 

DISCUSSION WITH 

COMMENTS 

T | T L E D E P T . N O . 
N A M E 1 

C C : 
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F R O M V ^ N M K ^ ^ ^ ^ vX ^ I 

IENT/PROJECT _ 

L A R G E : DEPT.NO CLIENT SYMBOL^. . O F S N O — 

[DISCUSSION WITH 

COMMENTS 
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RESULTS OF HYDROGEOLOGIC INVESTIGATION 

OF 

DANIELEWICZ ROUTE LANDFILLS 

January 15, 1982 

WOODWARD-CLYDE CONSULTANTS 
Consulting Engineers, Geologists, ond Environmental Scientists 

201 Willowbrcok Boulevard/P.O. Box 290 
Wayne, New Jersey 07470 
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EXECUTIVE SUMMARY 

Woodward-Clyde Consultants conducted a hydrogeologic investigation of the 

Norton/McGonigle Hilger Landfill complex which is located in close proximity to 

a segment of the proposed Danielewicz Route in Lockport, New York. Utilizing 

data previously collected by Bechtel, Woodward-Clyde Consultants reviewed the 

known hydrogeology of the area, conducted a terrain conductivity survey, end 

collected sample of groundwater from wells installed by Bechtel for analysis of 

parameters indicative of chemical groundwater pollution. These data were used 

to evaluate the effect that a proposed railroad cut in the vicinity of the landfills 

would have on groundwater. 

The results of the analysis show that the proposed cut may affect 

groundwater in two zones. The upper zone is located in landfill materials in 

the Norton/McGonigle Hilger Landfills and the lower zone occurs in bedrock that 

will be excavated during construction of the cut. The results of the hydrogeologic 

analysis indicate that groundwater in the unconsolidated upper zone materials 

and in the landfill is separate from the groundwater that occurs in bedrock. 

Further, the probable flow directions of groundwater in the upper zone is 

northward toward Mill Street. Flow in the bedrock is westward from the area 

underlying the Norton/McGonigle Hilger Landfill towards the area of the proposed 

cut. 

The samples were analyzed for those heavy metals and volatile organic 

chemical that are on the U.S. EPA priority pollutant list. Groundwater quality 

as tested in samples collected from wells in the surficial landfill materials and 

in the becrock show that it is unlikely that groundwater has been significantly 

contaminated by landfill operations. No detectable levels of volatile organic 
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Prior to the start of the survey (both days) the meter was nulled (as per 
manufacturer's instruction) to assure consistency of all measurements. Battery 
power levels were checked throughout the survey to assure that readings were 
consistent. At each measurement station, coil alignment was carefully maintained, 
and field notes kept of any change in survey line orientation and the surrounding 
environment. Compass headings were maintained between eoch station to insure 
proper survey line locations. 

Field measurements were transferred to large size maps provided by Bechtel. 
These data then were contoured (lines of equal conductivity) for both the 10 and 
20 meter intercoil spacings. Figures 3 and 4 respectively show the interpreted 
contour lines from the survey. On both figures, only conductivity values 10 
mmhos/meter or greater were contoured. Values less than 10 were considered 
to represent approximate "background readings". 

2.2 Collection of Environmental Samples 
Water samples were collected by WCC on 15 November 1981 from nine of 

the wells (Table I) installed by Bechtel and a stream sample from Eighteen Mile 
Creek collected at the approximate location of the proposed railroad center line 
south of the area examined. Before collection of well samples, each of the 
wells selected for sampling was purged of water present in the well. Either 
utilizing an air drive pump or a bailer for those wells in which the pump could 
not fit, the amount of water excavated was about 10 gallons except for those 
wells which were pumped or bailed dry. 

Sample containers for metal analyses and for volatile organic analyses were 
delivered (in locked ice chests which contained sufficient blue ice to maintain 
A«>C for a period of 24 hours) on the evening of November 14, 1981 by Advanced 
Environmental Systems, Inc. (AES). Chain-of-custody commenced upon delivery 
of sample containers. At the site, the ice chests were opened by WCC's Dr. 
Hirsch. 
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T K I . 7 ANALYTICAL RESULTS OF METAL ANALYSIS FOR THOSE 
Table 2. ^ A ^ J ^ L

r e T l c T A B L E CONCENTRATION (Expressed in mg/l or 

ppm). 

D-51 

D-53 

D-55 

D-61 

D-64 

D-66 

D-68 

D-69 

D-70 

Str-I 

< O-OIO* 

< 0.010 

< 0.010 

< 0.010 

< 0.010 

< 0.010 

0.068 

< 0.010 

< 0.010 

< 0.010 

< 0.200 

< 0.200 

< 0.200 

< 0.200 

0.650 

1.800 

0.200 

0.200 

0.200 

0.200 

< 0.020 

0.165 

< 0.020 

0.038 

0.035 

< 0.020 

0.023 

0.375 

0.400 

0.035 

Iprimary drinking water standard 0.05 mg/l. Federal Register Aug. 27, 1980. 

2primary drinking water standard 1.0 mg/l. Federal Register Aug. 27, 1980. 

Sorganaleptic ambient water criteria 5.0 mg/l. Federal Register Nov. 29, 1980. 

*Less than equals the detection limit. 

-15-
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The concentration of barium of 1.8 mg/l in Well D-66 exceeds the primary 

drinking water standard by 0.8 mg/l. Well D-66 is 20 feet northeast of Well 

D-68 which had no detectable concentration of barium. 

Detectable concentrations of zinc were found in seven of the water samples 
(Table I). Zinc concentrations ranged from 0.023 mg/l to 0.4 mg/l. All measured 
concentrations of zinc in the water samples was less than the organoleptic (taste 
and odor) ombient water criteria (Federal Register November 28, 1980) of 5 
mg/l. There is no primary drinking water standard for zinc 

The greater zinc concentrations were found in Wells D-69 and D-70, located 
In the Norton Landfill, screened in the unconsolidated fill material. The zinc 
concentration found in Wells D-66 and D-68 were non-detectable and 0.023 mg/l, 
respectively. These two wells ore located in the Norton Landfill, northwest of 
Wells D-69 and D-70, and are screened in the Grimsby and Power Glen Formations. 

4.0 CONCLUSIONS 

4.1 Foisting Conditions 
Groundwater occurs in the unconsolidated fill materials of the Norton and 

McGonigle Hilger Landfills and in bedrock below the landfills. Based on data of 
the conductivity survey, and the water levels in the landfill materials, groundwater 
within the Norton Landfill appears to be flowing northward toward Mill Street. 
Vertical percolation of groundwater from the landfill materials, in which the 
piezometric head is 20 feet greater than that of the underlying bedrock, is 
evidently slow. Preliminary data provided by the conductivity survey and water 
levels measured in wells, to date, indicate that the water in the landfill materials 
currently is effectively isolated from the groundwater within the bedrock. 

-16-
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ANALYSTS OF 

NIWE GROUNPWATER SAMPLES 

KzpoKt VAZpaJizd FoA 

WdOWKRV-CLVVE CONSULTANTS ^ 

by . ^ 

AWAMCEP ENVIRONMENTAL SYSTEMS, IMJ. ' < o t C O « s ^ S 

i 

VAZpoJizd by: June 7; 

AES - RepoAt VM 

ff.0...4- ^ "fc-JLv. 
RobeA* J. BAombo-6 
LoboAa&JAtj VinictoK 

\ 
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SCOPE OF WORK 

Nine (9) groundwater samples have been analyzed for the 
following: arsenic, barium, cadmium, chromium, lead, 
zinc, total halogenated organics (THO)", polychlorinated 
biphenyls (PCB's), methylene chloride, and o i l and grease. 
The analyses were performed at the request of Dr. Al Hirsch 
of Woodward-Clyde Consultants. 

SAMPLE COLLECTION AND CHAIN OF CUSTODY ^ 

Samples were collected by Mark Gallagher of Woodward-Clyde 
on April 27, 1982. The sample bottles were prepared and 
provided by AES. Chain of custody was immediately transferred 
to Mrs. Judy McDougall, Document Control Officer of AES. 

METHODOLOGY 
—————— t 

The analysis for metals was performed by graphite furnace AA 
in order to meet drinking water standards sensitivity. The 
procedures used for metals and oil and grease analysis are 
obtained in "Methods for the Chemical Analysis of'Water and 
Wastes", U.S. EPA 600/4-79-020, March 1979. 

THO was determined by extracting the sample with 15Z methylene 
chloride/hexane. The extract was concentrated to 10 ml. end 
analyzed on a Varian 3700 Gas Chromatograph equipped with a 
halogen specific Hall detector (Tracor Model 560/700A). Areas 
under sample peaks were summed and compared to a Lindane ctendcrd 
curve. 

Analysis for methylene chloride and PCB's was performed by 
Federal Register methods 601 and 608, respectively. Vol. 44, 
December 3, 1979. 



RESULTS 

Well 0 

D-51 

D-53 

D-55 

D-61 

D-64 

D-66 

D-68 A 

D-69 

D-70 

otSnl 

Araenxc 
(mg/l) 

.Barium 
'(mg/i) 

Cadmium 
(mft/1) 

Chromium 
(mg/l) 

<0.010* <0.200 <0.001 <0.005 
<0.010 <0.200 <0.001 <0.005 
<0.010 <0.200 <0.001 <0.005 
0.010 j<0*200 <o.-poi <0.005 
0.010 j<0.200 0.004 <0.005 
0.014 '<0.200 

• 
<0.001 <0.005 

0.050 ;<o.2oo • 0.005 0.008 
0.014 <6.200 I 0̂ 003 * <0.005 
<0.010 <0.200 <0.001 <0.005 
<0.010 <0.200 ' <0.001 <0.005 
<0.010 <0.200 <0.001 <0.005 

Lea 
(mg/l) 

<0.010 

<0.0I0 

<0.0I0 

<0.010 

<0.0I0 

<0.010 

0.066 

<0.0I0 

<0.010 

<0.010 

0.010 

Zinc 
(mg/l) 

<0.050 

0.130 

0.160 

<0.050 

0.115 

<0.050 

<0.050 

0.180 

0.115 

<0.050 

THO 
tug/I) 

<0.07 

Tot.PCB 
IIIR/I: 

<0.50 

<0.07! <0.50 

<0.07 

<0.07 

<0.07 

<0.07 

<0.07 

<0.50 

<0.50 

<0.50 

<0.50 

<0.50 

<0.07j<0.50 

<0.07j <0.50 

!<0.050'<0.07 <0.50 

Meth. CU 
(uu'/il. 

<0.01 

<0.0I 

<0.0I 

<0.01 

<0.0I 

<0.0I 

<0.01 

<0.0I 

<0.01 

<0.0l 

<0.01 

Oil & Create 
( B * / 1 ) 

0.35 

<0.05 

0.93 

1.51 

0.37 

0.38 

0.75 

0.08 

3.17 

0.24 

0.48 

1 (<) Less than equals the limits of detection. 
2 No Sample 
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WASTE CHARACTERIZATION 
performed for 

SOMERSET RAILROAD ' 

Report Date: 11/9/82 

'FOR RECRA RESEARCH, INC. 

DATE 



TABLE 1 

ANALYTICAL RESULTS 

SOMERSET RAILROAD 
EP TOXICITY TEST EXTRACT 

ftjtferjnoe ID 

Report Date: 
Date Received: 

11/5/82 
10/29/82 

PARAMETER. 

UNITS OF 
MEASURE 

SAMPLE IDENTIFICATION" 

DRUM WASTE EXTRACT 

"EPA MAXIMUM 
CONCENTRATION 

(mg/l) 

publication, 1>-t Methods f o r / ^ ^ i n e 6

 f

 1

 t a n d a r d 

Metals analyses were ?£*"?-d ^ S ^ j j performed according 
addition. Hexavalent Chromium " J ^ g ~ J ̂ s c e r o f October 30, 
to the method presented in the U.S. Feder" * * absorption 
1980. This determination was J ^ " ^ ^ / ^ . . ^ the 
^ d e t e c ^ P - i c S S simp* or parameter.' 

FOR RECRA ENVIRONMENTAL LABORATORIi 

DATE_Z^/55^-

RECRA ENVIRONMENTAL LABORATORIES 
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OM: 

EJECT: 

Fcotncte: 

If 

Dick Shanley 

Paul Letki 

SCA 
SERVICES 

Model City Office 

(f r:-
Response to'infor=ation requested by KYS E&G, Bechtel , -i.an 
Construction and Voodvard-Chyde 
Scveaber 8, 1982 

Ref: KYS E&G 30?t-A 

W—duct ion: The Lane Construction Corporation requested SCA 
• S S S Services , I n c . at Model City ^ ^ S ^ . ^ ^ 
froa a construction s i te in Lockport, NY < ^ 8 / 2 T / 8 2 V + ^ C A / ^ 
ve-e collected, evaluated end approved for disposal at SCA/MC. 

co-a=irated s o i l vas excavated, transported ana cisposec of 
in" a secure l e n d f i l l at SCA/MC oa 9/2/62. 

e , _ n - - . yr.. Richard Shanley, a Technical Sales Representative 
m m c , responded to a request f r = Lane Construction to assess 
a Potential ?r=ble= on 8/27/82. K r . Shanley arrived at a c o n -

s<te located on the south sice of M i l l S t . on L o c . - c . - , _ 
K « 6^7/82 at approximately 1:30 p.=. Mr. Wayne Shernsn e r e c t e a 
v- Shanley to a location vhere tvo,leaking cru=s vere ,ouna. A 
^ e e n T e l l y substance had! leaked froa the drums end c e n t e r e d 
S e s o i l in the imsdiate v i c i n i t y . Mr. Shanley col lectea -hree 
contaminated s o i l samples in hexane rinsed glass h c t - l e s . K - . 
Wayne Sheman vitnessed the sampling. The samples vere j t a s & e d end 
S S l i a t e l y transported back to S C A / K C S lab for evaluation. 

S l - i r S o b ^ t i b r f S r e s e r s e a c y r e ^ e v a . determinea. B e w 
are the physical/chemical results of the collected se=?ies. 

Ctaoue trovn sludge/solid, o i l y 

ft • . • 
Lysol like 
Bees not ignite 
8-9 (aquscus) 
Dees not react vith vater 
1*5.2? 
6.5 mg/kg PCB as 12l»2, dry --eight 

Physical Appearance: 
Viscosity: 
Specific Gravity: 
Oder: 
Flanmability: , 
pH: 
Reactivity: 
Solids: 
Chemical: 

A l l thr-e s e r i e s vere "similar i n the basic physical c h a r a c t e r i s t i c s , 
~ ~ . _ ^ o s - ^ e va= -ace f c r chemical analysis. Since 
S : r ; S : va 'no - f l ^ X i : c - r c s i v e cr vater reactive, an emergency 
I l ^ ' v a s not deened necessary. Due to t h e i r o i l y consistency tr.e 

Ismples vere sent out t o an independent t e s t i n g lab .or ?C S a..ax,,.s. 

(T) I n i t i a t i c n cf t i e f c l l c v i = = 
(a) Form SCA - Chem - 00C2 
("=) Fcr- SCA {"-sterner.) 

-"-tsrral dccu.-er.t3 
-1. 2 and 3 



- . •• ••• • a/3 
. Dick Shanley 
Novexber 8, 1982 

-2-

Attached please find: 

Figure 1 - Chain of Custody . 
Figure 2 - Acts Testing Lab, Inc. Technical Report. « < s 

V — r ^ w t . ^ data u n d e r _ " P » ^ s : e) S l ^ r c P ^ ' ^ 

Ficure 3 - Gas Chromatcgfeph Conditions /Methodology 
Figure k - Chromatographic Scans of Standard and Sample 

The results of the testing vere inconclusive as to the exact chemical 
c^ooneSJateoo of he contaminated s o i l samples. No hazard could be 
S S S S d ^ l t h the contaminated s o i l samples based on the test ing 
performed. 

Excav-t^on: In response to Lane Construction's request to r e s m - 4 * * 
S c a l e d s o i l , SCA mobilized and arrived at the construction s i te 
^ 0/2/82 Mr. Ralph Love, (Specie! Project Supervisor, SC./MC), 
l l o l ^ l e k Z operation. 'Approximately 15 cubic yards of material 
velTremoved including the empxy drums above the contaminatea zone. 

Uein* a backhce and front end loader , the contaminated s o i l vas excavated 
2 f foJdid Z f t l a dump t r a i l e r l ined v i t h a piece of p l a s t i c . 

nu^^n^at ien /gYS RCRA Manifest: The dump t r a i l e r once f i l l e d ^ _ 
proceeded to SCA/MC for disposal of the contaminated s o i l . Attacaea 
nl-ase f ind a copy of the State of Sev York, Eazarccus Vras.e kani.est 
docunent no. NY 170U08 7 (figure 5) completed and signed by Mr. G. 
Edvards of SRC. 

The EPA Hazard Code and EPA vaste type columns on the EKM vere b ^ p e r l T 
f i l l e d out. The vaste vas not detepined to be an SPA/ftS DrC RCRA 
hazardous material by the analyt ical tes ts performed at SCA/KC's lao . 
This nater ia l could have been shipped v i t h only a B i l l of Lacing, vi.hout 
the F»»*M. 

D--<-osal/Interr.alManifestinc: The truck v i t h manifest document no. NY 
170UO8 7and W , 0 , f 76278 arrived at SCA/MC on 9/2/82. Attached please 
find a copy of the Shipping and Receiving Record (Figure 6) vhich 
documents the veight i n . A copy of the Receiving Location xveport (Figure 7) 
vhich documents the laboratory approval for disposal in Secure L a n d f i l l #10 
C e l l I H and the l a n d f i l l foreman's c e r t i f i c a t i o n of disposal end exact 
E ^ d location, E - 7 - H in SLF 10 I I I , i s also attached. 

PL/km 
Enc. 



FIGURE 2 

QCT6 TE6TSNG Lfi56, IMC. 
3900 Broadway • Buffalo. N.Y. 14227-H92 • (716) 684-3300 

TECHNICAL REPORT September^ 9,^1982 

3/3 

Mr. Paul Letki 
SCA Chemical Services 

OBJECT; 

Analysis of two o i l samples for lead, mercury, and PCB s. 
Analysis of t.o water samples and one s o i l sample for PCBs. 
Tne samples were received on September 1, 1982. 

RESULTS; 

A) Oil Samples 

Lead 

Mercury 

PCB's 

LT = Less Than 

August Fuel Type 
"C" Comb. Oil 

LT 1.0 

LT 0.08 

11.7 

August Fuel Type 
"E" Como. Oil 

4.0 

LT 0.08 

6,140 

Metals are reported in parts per million (micrograms per 

gram). . 

PCS's are reported in parts per million as Aroclor 1260. 

B) Water Samples 

7-IV Como. - 10.2 milligrams per l i t e r (mg/l) PCB's 
as Aroclor 1242. 
7.Como. - 0.003 .milligrams per l i t e r (mg/D PCB's as 
Aroclor 12y60. 

,C.) -Sludce Sample--Comp;.gLocT<poX^lean;^e. JludgC 
""•After drying to constant weight the sample was found 

to contain 45.2% solids. 

nrv Weight Basis - Sample contains 6.5 parts per million 
PCB's as Aroclor 1242. 

"As Received" Basis - Sample contains 2.9 parts per 
million ,P.CB's as Aroclor 1242. 
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New Ybrk-^IiBiil§'l^la1^^£ 
Community 

/ NEW YORK STATE 
'DEPARTMENT OF HEALTH 

v. A 

TABLE OF CONTENTS 

FORWARD PAGE 1 

COUNTY PAGE COUNTY PAGE 

ALBANY 66 
ALLEGANY 14 
BRONX 76 
BROOME 20 
CATTARAUGUS 4 
CAYUGA 24 
CHAUTAUQUA 2 
CHEMUNG 16 
CHENANGO 22 
CLINTON 44 
COLUMBIA 64 
CORTLAND 22 
DELAWARE 62 
DUTCHESS 66 
ERIE 6 
ESSEX 46 

FRANKLIN 42 
FULTON 58 
GENESEE . . 8 
GREENE 64 
HAMILTON 48 
HERKIMER 34 
JEFFERSON 38 
KINGS 76 
LEWIS . 36 
LIVINGSTON . . 1.10 
MADISON 28 
MONROE 8 
MONTGOMERY 58 
NASSAU 76 
NEW YORK . . . . . . . . . 76 
NIAGARA 6 

COUNTY PAGE 

ONEIDA 32 
ONONDAGA 28 
ONTARIO 12 
ORANGE 72 
ORLEANS 8 
OSWEGO 30 
OTSEGO 60 
PUTNAM . . . 66 
QUEENS 76 
RENSSELAER 56 
RICHMOND 76 
ROCKLAND 74 
ST. LAWRENCE 40 
SARATOGA 54 
SCHENECTADY 56 

COUNTY PAGE 

SCHOHARIE 60 
SCHUYLER 18 
SENECA 24 
STEUBEN 16 
SUFFOLK 78 
SULLIVAN 70 
TIOGA 20 
TOMPKINS 18 
ULSTER 68 
WARREN . . . : 50 
WASHINGTON 52 
WAYNE 26 
WESTCHESTER . . . . . . 74 
WYOMING 10 
YATES 12 

mm 
IT-





NIAGARA COUNTY 

ID NO COMMUNITY WATER SYSTEM POPULATION SOURCE 

Municipal Community 

Lockport City (See No 12, Erie Co). 25000 
1 Middleport Village • .2000. . .Wells (Springs) 

Niagara County Water D i s t r i c t 
(See No 13, Erie Co) 48 

2 Niagara Falls City (See a I so No 14 
Erie Co) 77384. . .Niagara River - East Branch 

North Tonawanda City (See No 16 
E r i e Co) 36000 

Non-Municipal Community 

3 Country Estates Mobi le Vi I lage 28. . .Wells 



ERIE COUNTY 

10 NO COMMUNITY WATER SYSTEM 

Municipal Community 

POPULATION SOURCE 

1 
2 
3 
4 
5 
6 
7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Akron Village (See No 1 Wyoming Co, 
Page 10) 3640 

Alden Vi I lage 3460. 
Angola Village 8500. 
Buffalo City Division of Water. . .357870. 
Caffee Water Company 210. 
Collins Water D i s t r i c t #3 704. 
Collins Water D i s t r i c t s #1 and #2. . 1384. 
Erie County Water Authority 

(Sturgeon Point Intake). . . . . 375000. 
Erie County Water Authority 

(Van DeWater Intake) NA. 
Grand Island Water D i s t r i c t #2. . . .9390. 
Holland Water D i s t r i c t .1670. 
Lawtons Water Company 138. 
Lockport City (Niagara Co) 
Niagara County Water D i s t r i c t (Niagara Co) 
Niagara Falls City (Niagara Co) 
North Collins Village . 1500 
North Tonawanda City (Niagara Co). . . . 
Orchard Park Village 3671 
Springville Village 4169 
Tonawanda City 18538 
Tonawanda Water D i s t r i c t #1 91269 
Wanakah Water Company 10750 

- Eas t B ranch 

.We I I s 

.Lake E r i e 

. La ke E r i e 

.We I I s 

.We I I s 

. W e l I s 

. La ke E r i e 

.Niagara River 

.Niagara River 

.We IIs 

.We I I s 
Niagara River - East Branch 
Niagara River - West Branch 
.Niagara River - West Branch 
.Wells 
. N i a g a r a R i v e r - West B ranch 
. P i p e Creek R e s e r v o i r 
.Wei I s 
. N i a g a r a R i v e r - Eas t B ranch 
. N i a g a r a R i v e r 
. Lake E r i e 

Non-Municipal Community 

22 Aurora Mobile Park 125. . .Wells 
23 Bush Gardens Mobile Home Park 270. . .Wells 
24 Circle B Trai l e r Court 50. . .Wells 
25 Circle Court Mobile Park . . 125. . .Wells 

- 26 Creekside Mobile Home Park. . . . . . 120. . .Wells 
27 Donnelly's Mobile Home Court 99. . .Wells 
28 Gowanda State Hospital NA. . .Clear Lake 
29 Hillside Estates. . 160. . .Wells 
30 Hunters Creek Mobile Home Park. . . . 150. . .Wells 
31 Knox Apartments . . NA. . .Wells 
32 Maple Grove T r a i l e r Court 72. . .Wells 
33 Millgrove Mobile Park 100. . .Wells 
34 Perkins Tr a i l e r Park 75. . .Wells 
35 Quarry H i l l Estates .400. . .Wells 
36 Springville Mobile Park 114. . .Wells 
37 Springwood Mobile Village 132. . .Wells 
38 Taylors Grove T r a i l e r Park 39. . .Wells 
39 Valley View Mobile Court 42. . .Wells 
40 Villager Apartments NA. . .Wells 

PAGE 6 



REFERENCE 16 



I 
f 

FROST ASSOCIA TES H 
P.O.Box 495, Essex, Connecticut 06426 
(203) 767-7644 FAX (203) 767-1971 

Feb 8, 1995 

I 
I 
I 
iel: (203) 767-1254 
tx: (203) 767-7069 

Sub: Norton Labs 
520Mill Street, Lockport, NY 

Edgar Aguado 
Ebasco Services Inc. 
1290 Wall Street West 
P.O Box 661 
Lyndhurst, New Jersey 07071 

Bob Frost 
Frost Associates 
P.O. Box 495 
Essex, Conn 06426 

tCLIS: NYD030212799 

»b: 50118 

rite Longitude: 
Site Latitude : 

78-41-51 
43-11-11 

78.697502 
43.186390 

l i e CENTRACTS report below identifies the population households, and private water 
Tel l s of each Block Group, that lies within, or partially «^hxn, the 4 3 2 1, .5, 
.and 25 mile rings of the latitude and longitude coordinates above CENTRACTS may 
five'up t l ten radii of any length. 1000 block groups, and 15000 block group sides. 

CENTRACTS uses the 1990 Block Group population and Block Group house count data found 

tT S J ' S n S t t f Bureau's 1990 STF-1A files. The sources of water supply data are from he Bureau's 1990 STF-3A files. The boundary line coordinates of the Block Groups 
ere extracted from the Census Bureau's 1990 TIGER/Line Files. 

f
ENTRACTS reports are created with programs written by Frost Associates, P.O. Box 
95? Essex, Conn. The code was written using Microsoft's Quick-Basic Ver. 4.5. 

Latitude and Longitude coordinates identifying a site are entered in degrees and 

fecimal degrees. One or more county files holding Block Group boundary n re 
elected for use by CENTRACTS by determining whether the site coordinates f a l l within 
the minimum and maximum Lat\Lon coordinates of each county in the state. 

Iach Block Group line segment has Lat\Lon coordinates representing the "From" and 
To" ends of thit line. All coordinates from the selected county files are read and 
converted from degrees, decimal degrees to X\Y miles from the site location. Each 

§?Sriegmen? ?s S n examined whether i t lies within or partially within the maximum 
ing from the site. 

The unique Block Group ID numbers of each line segment that l i e within the maximum 
d i n g arfretained. All Block Group boundary lines matching the Block Group numbers 
Are then extracted from the respective county files to obtain a l l sides of the in
cluded Block Groups. Boundary records are then sorted in adjacent side order to 

-determine the shape and area of each Block Group polygon. 

|v method to solve for the area of a polygon is to take one-half the sum of the pro
ducts obtained by multiplying each X-coordinate by the difference between the adDa-

I 



Norton Labs 
10 Mill St., Lockport, NY 

cent Y-coordinates. For a polygon with coordinates at adjacent angles A, B, C, D, and 
The formula can be expressed: 

I Area = 1/2{Xa(Ye-Yb)+ Xb(Ya-Yb)+ Xc(Yb-Yd)+ Xd(Yc-Ye)+ Xe(Yd-Ya)} 
Sr each ring, the selected Block Groups will be inside, outside, or intersected by 

e ring. When a polygon is intersected, the partial Block Group area wxthin that 
ring is calculated using the method described below. 

fen a ring intersects a Block Group, the intersect points are solved and plotted at 
Tcoints where the ring enters and exits the shape. The chord line, a line within 

thi S r c l e connecting thi intersect points is determined This chord line is used to 

Ilculate the segment area, the half moon shape between the chord line and the ring, 
d the sub-polygon created by the chord line.and the Block Group boundaries that lie 
tside the ring. 

§e segment area is subtracted from the sub-polygon area to determine the area of the 
b-polygon outside the ring. The area outside the ring is then subtracted from the 

area of the entire polygon to arrive at the inside area. This inside area is then 

Ivided by the tract's total area to determine the percentage of area within the 
ng. This process is repeated for each block group that is intersected by one of the 
ngs. The total area, partial area, and percentage of partial area of those block 

groups within, or partially within a ring, are held in memory for the report. 

A occasion, the algorithm described above is unable to determine the^area of the 
I r t i a l area. Within the report program is a "Paint" routine which allows an enclosed 
shape to be highlighted. Another routine calculates the percentage of highlighted 

Ireen pixels to the pixels within the polygon. A manual entry is allowed. Both the 
aint" method and manual entry method over ride the calculated method. 

i
ENTRACTS li s t s , starting on page 4, a l l Block Groups in State, County, Census Tract, 
Id Block Group ID order that l i e within, or partially within, the maximum ring. Each 
lock Group is identified by a City or Town name and by the Block Group s State, 
County, Tract and Block Group ID number. Following is the Block Group s 1990 populu 
ion and house count extracted from the Census Bureau's 1990 STF-1A files. 

t me next four columns display water source data from the 1990 STF-3A files. The first 
column is "Units with Public system or private company source of water , followed by 

fnits with individual well, Drilled, source of water"; "Units with individual well, 
g, source of water" and "Units with Other source of water". 

For each ring, CENTRACTS then shows the Block Groups that are within that ring, the »ock Group's total area in square miles, the partial area of the Block Group within 
at ring, and the partial percentage within the ring. The areas of the included 

Block Group and the partial areas are then totaled. 

Ke last section tallies the demographic data within each ring. The percentage of 
ea for each Block Group is multiplied times the census data for that Block Group 

and totaled for a l l Block Group's within the ring. Ring totals are then determined 

t subtracting the three mile data from the four, mile, the two mile from the three 
le, one from the two, etc... Population on private wells is calculated using the 
rmula: ((Drilled + Dug Wells) / Households) * Population 

I 
I 
I (2) 



Norton Labs 
•20 Mill St., Lockport, NY 

Site Data ===== 

Population: 37755.82 
Households: 15014.85 

Drilled Wells: 29.76 
Dug Wells: 69.97 

Other Water Sources: 9.09 

=========== Partial (RING) data =============== 

Within Ring: 4 Mile(s) and 3 Mile(s) 

Population: 5766.30 
Households: 2100.03 

Drilled Wells: 13.63 
Dug Wells: 25.24 

Other Wells: 1.78 

** Population On Private Wells: 106.72 

Within Ring: 3 Mile(s) and 2 Mile(s) 

Population: 10695.18 
Households: 3828.57 

Drilled Wells: 7.53 
Dug Wells: 22.03 

Other Wells: 6.52 

** Population On Private Wells: 82.58 

Within Ring: 2 Mile(s) and 1 Mile(s) 

Population: 16584.42 
Households: 7181.33 

Drilled Wells: 4.49 
Dug Wells: 12.05 

Other Wells: 0.78 

** Population On Private Wells: 38.21 

Within Ring: 1 Mile(s) and .5 Mile(s) ; 

Population: 3882.09 
Households: 1566.96 

Drilled Wells: 1.68 
Dug Wells: 4.19 

Other Wells: 0.00 

** Population On Private Wells: 14.53 

(10) 



lort Norton Labs 
520 M i l l St., Lockport, NY 

Population: 170.15 
Households: 71.32 

Drilled Wells: 0.76 
Dug Wells: 2.04 

Other Wells: 0.00 

* Population On Private Wells: 6.68 

** Total Population On Private Wells: 263.74 

Within Ring: .5 Mile(s) and .25 Mile(s) - -

Population: 657.67 
Households: 266.64 

Drilled Wells: *> -67 
Dug Wells: 4.42 

Other Wells: 0.00 

Population On Private Wells: 15.02 

Within Ring: .25 Mile(s) and 0 Mile(s) — 

(11) 
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11044/*-?4 . ' ' i ( \ 

RECORD OF TELEPHONE CONVERSATION 

D A T E _ _ _ L _ l I T " 

TO C " ' NAME/FILE NO. [J ~> 

FROM \ W W 
CLIENT/PROJECT ^ ^ ^ T ^ T ~\ 

SUBJECT 

CHARGE: D E P T . NO CL IENT SYMBOL _ J — OFS NO 

DISCUSSION WITH < V V U ^ V ^ ^ ^ ^ ^ U 

COMMENTS 
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11046/8-74 

RECORD OF TELEPHONE CONVERSATION 

DATE. 

TO N A H E / F l t . E N O . X < 

C L I E N T / P R O J E C T 

SUBJECT 

CHARGE: D E P T . NO . CL IENT. SYMBOL — OFS NO . 

• ^ y ^ ( r \ x l j v j w \ , - ^J2{. T u J t A i * 1 * ^ '* i{«el«njri vtfi -U^ ojsiV. * \ 

^jk^Cfw*' — \» ̂  ^4- w«t H ^ l l J r ^ 

U w * ^ ^ * - w J t f^(^*0 V» « U V A . ^ A I < ^ . i A J_ 

I V . V - A ^ wA\ A-WA ^OVSW 

B Y V ^ T T W ^ ^ _ - — ^ 
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New 
Fishing 

Regulations Guide 
1994-95 

New York State Department of Environmental Conservation 



The following recommendations are based on evaluation of contaminant 
levels in fish and shellfish. To minimize potential adverse health impacts, 
the NYS Department of Health (DOH) recommends: 

• Eat no more than one meal (V4 pound) per week of fish from the 
state's freshwaters, Hudson River estuary, or New York City Harbor 
area including Upper and Lower Bays, Arthur Kill, Kill Van Kull, East 
River and Harlem River, except as recommended below. 

Women of childbearing age, infants and children under the age of 
15 should not eat any fish species from the waters below. 
Follow trimming and cooking advice. 
Observe the following restrictions on eating fish from these waters 
and their tributaries to the first barrier impassable by fish. 

Water (County) Species Recommended Water (County) Species Recommended 

Barge Canal Lockport to Niagara 
River (Erie; Niagara) 

Belmont Lake (Suffolk) 
*Big Moose Lake (Herkimer) 
Buffalo River & Harbor (Erie) 
Canadtee Lake (Ontario) 

Canandaigua Lake (Ontario; Yates) 
Carry Falls Reservoir (St. Lawrence) 
Cayuga Creek (Niagara) 
Delaware Park Lake (Erie) 
East River (New York City) 

'Eighteen Mile Creek (Niagara) 
Ferris Lake (Hamilton) 

Fourth Lake (Herkimer; Hamilton) 
'Francis Lake (Lewis) 
Gill Creek (Niagara) 

Mouth to Hyde Park Lake Oam 
Grasse River (St. Lawrence) 

Mouth to dam in Massena 
'Halfmoon Lake (Lewis) 
Hall's Pond (Nassau) 
Harlem River (New York City) 
Hooslc River (Rensselaer) 

* Hudson River: 

Carp 

Carp 
Yellow perch 
Carp 
Lake trout or brown trout 
over 21" 
Lake trout over 24" 
Walleye 
All species 
Carp 
American eel -
All species 
Yellow perch over 12" 
Yellow perch under 12" 
Lake trout 
Yellow perch 
All species 

All species 

Yellow perch 
Carp, goldfish 
American eel 
Brown trout, rainbow trout 

D 
D 

• 
• 

O 

O 

Hudson Falls to 'Boy Oam All species No fishing 
Troy Oam south to bridge at All species except American « 
Catskill shad 
Bridge at Catskill south to and All species except American D 
including the . New York Harbor area shad, blueback herring. 

bluegiil, pumpkinseed and 
yellow perch 
Blue crab: Eat no more 

!' than 6 crabs 
per week 

' hepatopancreas (mustard, • 
... liver or tomalley) 

cooking liquid discard 
Indian Lake (Lewis) All species a 
Irondequott Bay (Monroe) Carp • 
Keuka Lake (Yates; Steuben) Lake trout over 25" . o 
Kinderhook Lake (Columbia) American eel o 
Koppers Pond (Chemung) Carp • 

Lake Champlain: 
Entire lake Lake trout over 25", D 

walleye over 19" 
Bay within Cumberland Head to American eel, brown bullhead D 
Vakwur Island 

Lake Ontario and Niagara River 
below the falls 

West of Point Breeze 
East of Point Breeze 

American eel. channel 
catfish, lake trout, Chinook 
salmon, coho salmon over 
21". rainbow trout over 25". 
brown trout over 20", carp 
Smaller coho salmon, 
rainbow and brown trout, 
white sucker 
White perch 
White perch 

Loft's Pond (Nassau) 
Long Pond (Lewis) 
Upper Massapequa Reservoir 

(Nassau) 
Massena Power Canal (St. Lawrence) 
Meacham Lake (Franklin) 

'Mohawk River between Oriskany and 
West Canada Creeks 

'Moshier Reservoir (Herkimer) 
Nassau Lake (Rensselaer) 
Niagara River above the falls' 
Niagara River below the falls; also 

see Lake Ontario . 
Onondaga Lake (Onondaga) 
Oswego River (Oswego) 

from power dam In Oswego to 
upper dam at Fulton 

Round Pond (Hamilton) 
St. James Pond (Suffolk) 
St. Lawrence River 

Entire river 

Bay at St. Lawrence-Franklin 
county line 

Salmon River (Oswego). 
Mouth to Salmon Reservoir; 
also see .Lake Ontario 

Saw Mill River (Westchester) 
Schroon Lake (Warren) 
Sheldrake River (Westchester) 
-Skaneateles Creek Seneca River 

to dam at Skaneateles (Onondaga) 
Smith Pond at Roosevelt Park 

(Nassau) 
'Spring Pond (Suffolk) 
Stillwater Reservoir (Herkimer) 

'Sunday Lake (Herkimer) 
Three Mile Creek (Oneida) 
Valatie Kill (Rensselaer) between 

Co. Rt. 18 and Nassau Lake 
'Whitney Park Pond (Nassau) 

Carp, goldfish 
Splake over 12" 
White perch 

Smallmouth bass 
Yellow perch over 12" 
Yellow perch 12" and under 
Carp 

Yellow perch 
All species 
Carp 
White perch 
Smallmouth bass 
All species 
Channel catfish 

Yellow perch over 12" 
All species 

American eel, 
channel catfish, Chinook 
salmon, carp, lake trout, 
coho salmon over 21", brown 
trout over 20", rainbow trout 
over 25" 
White perch, smaller 
coho salmon, rainbow and 
brown trout 

. All species 

Smallmouth bass 

American eel 
Lake trout over 27" 
American eel 
Brown trout over 10" 

American eel 
Carp, goldfish 
Carp, goldfish 
Splake 
Yellow perch 
White sucker 
All species 

Carp, goldfish 

D 

• 

a 

• 

• 

o 
• 

• 
• 

• 

o 
• 

• 
• 
• 

• Eat none 
• Eat no more than one meal' per month. 
* Changes from the 1993-94 Health Advisory 
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slisned. 

- determine if flood insurance is available in this" community, 
"ac t your Insurance agent, or call the National Flood Insurance 
i ;ram at (800) 638-6620, or (800) 424-8872. 

600 

APPROXIMATE SCALE 

500 FEET 

NATIONAL FLOOD INSURANCE PROGRAM 

FIRM 
FLOOD INSURANCE RATE MAP 

CITY OF 
LOCKPORT, 
NEW YORK 
NIAGARA COUNTY 

PANEL 2 OF 3 
(SEE MAP INDEX FOR PANELS NOT PRINTED) 

ji\lhr<nc< ^° 

'/3 

COMMUNITY-PANEL NUMBER 
360503 0002 B 

EFFECTIVE DATE: 
FEBRUARY 4, 1981 

| federal emergency management agency 
federal insurance administration 



I KEY TO MAP 
500-Year Flood Boundary -

Year Flood Boundary-

! Designations* With 
Date of Identification 

12/2/74 

i Year Flood Boundary-

600-Year Flood Boundary-

I 
tose 
H i e i 

Flood Elevation Line 
th Elevation In Feet** 

•5/5-

Flood Elevation in Feet 
ere Uniform Within Zone** 

Elevation Reference Mark 

RrcrMile 

R 

(EL 987) 

RM7X 

•M1.5 

I 
A 

'AO 

Referenced to the National Geodetic Vertical Datum of 1929 

^•EXPLANATION OF ZONE DESIGNATIONS 

ZONE EXPLANATION 

Areas of 100-year flood; base flood elevations and 
flood hazard factors not determined. 

Areas of 100-year shallow flooding where depths 
are between one (1) and three (3) feet; average depths 
of inundation are shown, but no flood hazard factors 
are determined. 

Areas of 100-year shallow flooding where depths 
are between one (1) and three (3) feet; base flood1 

elevations are shown, but no flood hazard factors 
are determined. 

Areas of 100-year flood; base'flood elevations and 
flood hazard factors determined. 

Areas of 100-year flood to be protected by flood 
protection system under construction; base flood 
elevations and flood hazard factors not determined. 

Areas between limits of the 100-year flood and 500-
year flood; or certain areas subject to 100-year flood
ing with average depths less than one (1) foot or where 
the contributing drainage area is less than one square 
mile; or areas protected by levees from the base flood. 
(Medium shading) 

Areas of minimal flooding. (No shading) 

Areas of undetermined, but possible, flood hazards. 

Areas of 100-year coastal flood with velocity (wave 
action); base flood elevations and flood hazard factors 
not determined. 

Areas of 100-year coastal flood with velocity (wave 
action); base flood elevations and flood hazard factors 
determined. 

pA30 

A99 
I 

AS 

I 
I 

C 

f 
^ V 3 0 

NOTES TO USER 

c j rL in areas not in the special flood hazard areas (zones A and V) 
may be protected by flood control structures. 

tmap is for flood insurance purposes only; it does not neces-
show all areas subject to flooding in the community or 

all planimetric features outside special flood hazard areas. 

Fgfcadjoining m * P panels, see separately printed Index To Map 

1* 
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Table 1. Empirical adjustment factors that can be used to transform precipitation amounts pertaining to calendar 
day observations, to estimates of maximum precipitation regardless of observation time. From Hershf ield (1961). 

To convert from precipitation To maximum precipitation 
over this many davs over this many hours Multiply by 

1 24 1.13 
2 48 1.05 
5 120 1.01 
10 240 1-01 

Table 2. Empirical adjustment factors that can be used to transform precipitation amounts pertaining to 24-hour 
accumulations to estimates of precipitation for shorter time periods. Fran Huff and Angel (1992). 

To estimate maximum Multiply the precipitation 
precipitation over amount from the 1-dav maos bv 

18 hours 1-06 
12 hours 0.98 
6 hours 0.85 
3 hours 0.72 
2 hours 0.66 
lhour 0.53 

30 minutes 0.42 

15 minutes 0.31 
10 minutes 0.24 
5 minutes 0.14 

observations were not constrained to occur at fixed times. Notice that these empirical 
conversion factors decrease quite sharply for the longer accumulation periods, 
indicating that a substantial fraction of the precipitation in the wettest 24 hours is 
expected on average to be distributed over a second daily observation, but that the 
5- and 10-day periods are long enough that there is usually very little difference 
between calendar-day observations and arbitrarily located observation windows of 
the same lengths. 

Similarly, many users will require estimates of extreme precipitation amounts 
occurring over periods shorter than 24 hours. While these can not be obtained directly 
from daily observations, they can be estimated using the empirical adjustment factors 
given in Table 2. These factors have been taken from Huff and Angel (1992), and 
correspond closely to those given in Hershfield (1961). 

Example: Suppose the 100-year, 1-day precipitation for a location of interest, from 
Map 6, is 5.00 inches. The corresponding 100-year 24rhour precipitation (i.e., the 
estimated 24-hour, hundred-year precipitation regardless of the observation time) 
would be obtained by multiplying by the factor 1.13 from Table 1, yielding 5.00 x 1.13 
- 5.65 inches. The estimated 100-year event for a 1-hour precipitation accumulation 
at this same location would be obtained, using Table 2, as 5.00 x 0.53 • 2.65 inches. 

Finally, it should be realized that the maps in this atlas are likely to exhibit a bias in 
regions containing large topographic variations. This is because the places where the 
precipitation measurements have been made tend to be locations where people live and 
work, which are generally valley locations in preference to those at higher elevations. 
Cember and Wilks (1993) found that the existing station locations effectively underesti
mate average elevations in mountainous areas of the northeastern U.S. by about 500 feet. 
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